C5a fragment of bovine complement. Purification, bioassays, amino-acid sequence and other structural studies.
C5a and des-Arg-C5a have been purified from bovine serum in milligram amounts. The progress of the purification was followed by measuring the chemotactic activity of the complement fragments. The two polypeptides induce activation of neutrophil-oriented locomotion and secretion with very similar dose/response effects. After preparing a rabbit antiserum to bovine C5a/des-Arg-C5a, a competitive enzyme-linked immunosorbent assay (ELISA) was set up for the detection of C5a from 5 ng/mol to 1 microgram/ml. The complete primary structure of bovine C5a, which consists of 74 amino acids, has been determined by sequence analysis of the tryptic peptides, aligned by peptides derived from a chymotryptic digest, and by partially sequencing the intact molecule. Bovine C5a has a sequence homology of 78% and 70% with porcine and human C5a, respectively, reacts with an antiserum to porcine C5a and is recognized by cell surface receptors on human neutrophils. Finally, the secondary structure of bovine C5a was investigated by circular dicroic spectroscopy and predicted from the amino acid sequence. A comparison of the content and distribution of alpha-helical and/or hydropathic regions, suggests that the three-dimensional structure of C5a might be modeled from the known crystal structure of the homologous C3a molecule.